Analysis of the effects of antibodies to gangliosides on the electrical activity of Retzius neurons in the leech and on the functional activity of influx sodium current channels.
The effects of anti-ganglioside antibodies on the functional states of two types of influx Na+ current channels were studied. Experiments used 20% anti-ganglioside antiserum prepared by standard methods by immunizing rabbits with total bovine brain gangliosides. These experiments showed that incubation of neurons in physiological saline containing antiserum induced discordance in the operation of the two types of influx current Na+ channels responsible for spike generation. This reaction was found to be associated with the slowed rate of activation of TTX-sensitive Na+ channels. Synaptic stimulation of cells in the presence of antiserum induced blockade of TTX-insensitive influx Na+ current channels. High-frequency synaptic activation of cells (10 Hz) showed that apart from blockade of TTX-insensitive Na+ channels, anti-ganglioside antibodies prevented plastic rearrangements in the gate system of TTX-sensitive Na+ channels. This resulted in impairment of the development of the acclimation process - the response of the neuron to high-frequency stimulation seen in normal conditions.